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‘The articles in this issue display the great diversity of subject matter that has come to be a feature 
of this journal, but all have one thing in common. Each of the studies rests firmly on observations 
made outdoors and in situ. Neither of these features is a necessary condition in natural history 
studies; many a paper has been written that reports observations of indoor fauna, particularly 
spiders. But one of the attractive aspects of natural history must surely be that it takes us into 
natural—as opposed to built—environments, and rests largely on fieldwork. 

The intent of this fieldwork can be as diverse as the subjects of study. The fieldwork that under- 
lies the Research Reports published here, for example, was carried out not only in different areas, 
but also in different circumstances and for different reasons. The fieldwork undertaken by the 
authors of the published Naturalist Notes is of the kind that is the backbone of any field naturalist 
organisation, such as the FNCV. It is done for the best of reasons—for increasing one’s knowledge 
of the natural world, and the enjoyment of engaging with like-minded people during the exercise. 

Whatever the reasons, we encourage everyone to engage with nature, and send us the results of 
their observations. 


The Victorian Naturalist 
is published six times per year by the 


Field Naturalists Club of Victoria Inc 
Registered Office: FNCV, 1 Gardenia Street, Blackburn, Victoria 3130, Australia. 
Postal Address: FNCV, PO Box 13, Blackburn, Victoria 3130, Australia. 
Phone +61 (03) 9877 9860; 
email: admin@fncy.org.au 
www.fncv.org.au 


Address correspondence to: 
The Editors, The Victorian Naturalist, PO Box 13, Blackburn, Victoria 3130, Australia. 
Phone: (03) 9877 9860. Email: vicnat@fncv.org.au 


The opinions expressed in papers and book reviews published in The Victorian Naturalist are those 
of the authors and do not necessarily represent the views of the FNCV. Copyright of all original 
material published in The Victorian Naturalist remains with the author. 


Yearly Subscription Rates - The Field Naturalists Club of Victoria Inc 


Membership category 

Single $ 82 Institutional 

Family $107 - within Australia $164 
Single Country/Concession $ 62 - overseas AUD176 
Family Country/Concession $ 82 

Junior $ 49 

Junior additional $ 16 Schools/Clubs $94 
Student $ 37 


All subscription enquiries should be sent to: 
ENCY, PO Box 13, Blackburn, Victoria 3130, Australia 


Phone 61 3 9877 9860. Email: admin@fncv.org.au 


The 
Victorian 
Naturalist 


Volume 135 (1) 2018 February 


Editors: Gary Presland, Maria Gibson, Sue Forster 


Editorial Assistant: Virgil Hubregtse 


From thesEditorsimmmcstitrrittrttanttintrtttict Gitiitrcsssissesttesstelrsstrsssstsssscctiassesseteestcosessscestsascseesssctectettitore ietiette 2 


Research Reports Recent encroachment of a Wet Heathland by eucalypts at Cape 
Conran, Victoria, by EL Scicluna, R inate MJ Gribble, BT Loukes, OF 


Hernandez and JW Morgan 

A survey for non-volant mammals in Cobaw State Forest in Central 

NVICTOL Ay DAVARI ELLY GNcily] OMSOltarestterecrtestsesctorsrterteasuectscrarcsesttcasstaspstetesexeshsttecstereesetestta 10 
Naturalist Notes Observation of a Yellow-footed Antechinus Antechinus flavipes foraging on 

Needle-leaved Mistletoe Amyema cambagei flowers: are Antechinus 

pollinators of mistletoe?, by Chad Beranek ....cecsssssssscsseecssesseecsssessnesssecssnecsnsscsseesssseavasesvecs 16 

Caching or coating? An interesting behaviour by the Little Raven 

Corvus mellori in an urban setting, by Helena Bender ....ssccsssssssssssssssesessveeessesesssessssseess 18 

Ramaria pyrispora: a rare find, by Ed Grey scsssssscsssssssesssssssescssssssssccesssussseensveessessnsecsesnssssees 20 

Flowering of the Sand Lily Corynotheca licrota R.J.RHend.: observations 

ITAVACLOLIaN OY JOMTEICH eraasestrercccast eetln, fest pecttaeestestia eves petcntertetsstetitsrtiicsseant steset se 22 
Honours Australian Natural History Medallion 2017: Dr Paul Adam AM, 

MES AIG HAG euseonenmmenyroneriam iota numer eT 25 
Australian Natural History Medallion Trust Fund 
Book Reviews Australasian Eagles and Eagle-like Birds, by Stephen Debus, 

TEVIEWER DY IUGLURGCiemiatrcusaitertiettantiastnitek tbl an trtictitsremntnsstt talent rts 27 

Cranes, Herons & Storks of Australia, by David Hollands, 

PEVIEWECIDY PAIL CK: | CAMLGUGVtailermeassstatsetseristtiserstrerssteascae toecseetete reas stereos tarqasrtetcrsste 28 


Australia’s Dangerous Snakes: Identification, Biology and Envenoming, by Peter 
Mirtschin, Arne R Rasmussen and Scott A Weinstein, reviewed by Scott Eipper ........1..+ 29 


A Guide to Stag Beetles of Australia, by George Hangay and Roger de Keyzer, 

reviewed by Margaret HUmpn sey. ..cc.crserrcssserecretssvsessrsoscasssssscogsssossssssssvassesssssuscesscsesssesvocessses 31 
ISSN 0042-5184 
Front cover: Dr Paul Adam AM with his Australian Natural History Medallion. Photo Alison Rogers. 
Back cover: Dr Paul Adam AM receiving the Medallion from David Zerman. Photo Alison Rogers. 


Research Report 


Recent encroachment on a Wet Heathland by eucalypts at 
Cape Conran, Victoria 
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Abstract 

The aim of this study was to document tree encroachment on a 3 ha Wet Heathland in the Cape Conran region, 
East Gippsland, Victoria. Comparison of historical and modern aerial photographs indicated a clear loss of the 
heathland due to the establishment of forest trees. Southern Mahogany Eucalyptus botryoides (Myrtaceae) was 
the encroaching species, and this species dramatically changed the structure of the heathland to a forest. There 
was a 95% decline in the extent of the heathland between 1962 and 2013. In total, 89% of E. botryoides in the 
Wet Heathland had a girth over bark at breast height (GBBH) less than 50 cm, and most were <10 cm GBBH. 
Trees 50-200 cm GBBH were also observed in the Wet Heathland, hinting at earlier periods of establishment. 
It was hypothesised that the absence of fire from most of the site since 1990, extended drought between 1997 
and 2010, and changes in local hydrology caused by the creation of a nearby road have all contributed to tree 
encroachment on Wet Heathland vegetation resulting in a structural shift to forest vegetation. Further research 


is necessary to unravel these complex, interacting processes. (The Victorian Naturalist, 135 (1), 2018, 4-9) 


Keywords: encroachment, Wet Heathland, Eucalyptus botryoides 


Introduction 

Many factors have facilitated tree encroach- 
ment on native ecosystems such as grasslands 
(Costello et al. 2000), grassy woodland (Franco 
and Morgan 2007; Price and Morgan 2008) and 
heathland (Molnar et al. 1989). Chief amongst 
these are changes in disturbance regimes, in- 
cluding fire (Zeeman et al. 2014; Freestone et 
al. 2015), domestic stock grazing (Groves and 
Specht 1965; Lunt et al. 2010) and flooding 
(Bren 1992). 

Tree encroachment has been increasing in 
many coastal heathlands across south-eastern 
Australia (Lunt et al. 2010; Bargmann and 
Kirkpatrick 2015) with declines in the extent 
of Sandplain Heathland, for example, being at- 
tributed to changes in fire regime, particularly 
declines in fire frequencies in recent decades 
(Keith et al. 2002). In the Cape Conran area of 
East Gippsland, Wet Heathlands are discrete 
but extensive vegetation types where soil mois- 
ture shapes floristic composition and struc- 
ture. Wet Heathland is typically surrounded by 
eucalypt-dominated forest communities and 
is irregularly burnt, offering the opportunity 
to question whether tree encroachment is ap- 
parent in these poorly studied systems. Tree 
invasion into Sandplain Coastal Heathland by 
Coast Tea-tree Leptospermum laevigatum and 
Coast Wattle Acacia sophorae has been well- 
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documented in Victoria (Burrell 1981; Molnar 
et al. 1989; Bennett 1994; Parks Victoria 2005), 
but no studies report the recent dynamics of 
Wet Heathlands in relation to tree encroach- 
ment. The aim of this study was to document 
tree encroachment in a Wet Heathland in Cape 
Conran, as has been observed in Sandplain 
Heathlands in the same area. 


Materials and Methods 

Study site 

Cape Conran Coastal Park (11700 ha) is a pro- 
tected area in East Gippsland, and features both 
Wet Heathland (Ecological Vegetation Class 
[EVC] 8) and Sandplain Heathland (EVC 6) 
vegetation (Parks Victoria 2005). Mean annual 
rainfall is 964 mm, and the area has minimum 
and maximum annual mean temperatures of 
12°C and 19°C, respectively (Bureau of Meteor- 
ology 2014). Wet Heathlands, the focus of this 
study, occur in swales (Myerscough and Clarke 
2007) and are dominated by medium-sized 
shrubs including Prickly Tea-tree Leptosper- 
mum continentale and large tufted graminoids 
such as Spear Grass-tree Xanthorrhoea resinosa 
(Department of Sustainability and Environ- 
ment 2004). The study focused on one area of 
the Cape Conran Coastal Park (37°47'34.61"S, 
148°42'11.99"E) where visible changes in the 
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extent of Wet Heathland can be identified using 
aerial photography dating from the 1960s. The 
study area is a 3 ha Wet Heathland, surrounded 
by tall forests, located approximately 1 km east 
of the Cabbage Tree-Conran Rd and 0.5 km 
north of the Marlo-Cape Conran Rd. The study 
area was burnt in 1990 and 2007 (Department 
of Environment, Land, Water and Planning 
2017), although site inspection suggested that 
the later fire was very patchy and burnt <10% 
of the Wet Heathland we studied. Fire history 
prior to 1990 is unknown. 


Sampling methods 

We used black and white, 1:30000 aerial pho- 
tographs from 1962 sourced from https://ser- 
vices.land.vic.gov.au/maps/photomaps.jsp and 
1984 colour, 1:30000 sourced from G McCa- 
rthy, DEWLP Orbost Office. We also accessed 
a Google Earth Pro image from 2013 (colour, 
sized to the same scale) to quantify the extent 
of tree encroachment at our study site. Changes 
in tree cover were quantified by identifying the 
boundary between forest and Wet Heathland in 
1962, and determining the subsequent extent 
of Wet Heathland occupied by trees within this 
baseline boundary. We projected each photo 
onto a white screen, drew the extent of heath- 
land clearly visible in each image (due to dif- 
ferences in colour and texture of forest/heath- 
land), and calculated the area occupied by the 
Wet Heathland over time. 

Ground-truthing of the study site in Septem- 
ber 2015 identified three distinct vegetation 
zones within the area under investigation: 1) 
the ‘Bracken’ zone, 2) the “Transition zone, 
and 3) the ‘Wet Heath zone. The Bracken zone 
was adjacent to the Wet Heath and included 
a canopy of mature Southern Mahogany Eu- 
calyptus botryoides and Saw Banksia Banksia 
serrata, as well as an understorey dominated 
by Austral Bracken Pteridium esculentum. The 
Wet Heath zone was dominated by shrubby 
and monocot species, including X. resinosa, 
and was characterised by a distinct lack of tree 
canopy species. The Transition zone was classi- 
fied as the area of transition between the Brack- 
en and Wet Heath zones and was measured 
from where the first plant of X. resinosa was 
located to where the last plants of P. esculentum 
were located. 
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After the three zones were identified, three 
belt transects were randomly located. Tran- 
sect 1 was located through the east side of the 
Wet Heathland, Transect 2 was through the 
middle, and Transect 3 through the west end 
of the Wet Heathland. All transects ran from 
south to north. Each transect was 110 m in 
length and 8 m in width. Each transect passed 
through the Wet Heath and Transition zones 
and ran into the Bracken zones on the northern 
edge of the heath. 

Along each belt transect, the location of every 
tree was recorded using x and y co-ordinates (to 
the nearest 10 cm). The girth over bark at breast 
height (GBBH) of each individual was measured 
to the nearest centimetre. Trees with a GBBH of 
<1 cm were recorded as a GBBH of 0.5 cm. It 
was also noted whether individuals were alive or 
dead, and whether they had been burnt (using 
charcoal on trunks as evidence of burning). 

We quantified the relationship between tree 
GBBH and tree ring number (using linear re- 
gression) to assess how accurately GBBH re- 
lated to the approximate age of trees. Thirteen 
E. botryoides plants from the study site, ranging 
from 0.5 cm to 40 cm GBBH, were cut down 
at approx. 1 m above ground, and a cross sec- 
tion of each trunk was prepared by sanding 
and polishing. Using a hand lens, the number 
of rings was counted. In Eucalyptus species, 
the growth of tree rings is determined by how 
environmental factors, such as annual rain- 
fall, drought, fire, and insect activity affect the 
growth of the cambium (von Platen 2008). In 
years of unfavourable conditions, annual rings 
in Eucalyptus may not be as distinct as in other 
conditions (von Platen 2008). While rings were 
carefully counted, and the relationship between 
girth and ring number plotted, we acknowledge 
that rings may not necessarily represent annual 
growth in this environment, and that we have 
not captured the relationship between ring 
number and larger trees. However, rings were 
distinct and well-separated, suggesting that dis- 
tinct growth phases in saplings and small trees 
do occur at Cape Conran. 


Results 

There was a large increase in tree cover in the 
Wet Heathland during the 51-year period of 
our aerial photographs (Fig. 1). By 1984, the 
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heathland had declined to 42% of its 1962 ex- 
tent, and by 2013 it had declined to 5% of its 
1962 extent (Fig. 1). 

Site inspection confirmed that the forest tree 
E. botryoides was responsible for changes in 
Wet Heathland extent (Fig. 2). While each veg- 
etation zone contained both saplings and adult 
E. botryoides (Fig. 2), saplings were mostly con- 
centrated within the Wet Heath zone; mean 
sapling density was 0.199/m?in the Wet Heath 
versus 0.081/m? in the transition zone and 
0.024/m? in the bracken zone. The size-class 
distribution of trees was skewed to the left, with 
the majority of individuals having a GBBH of 
<11 cm (Fig. 3). We estimate most trees are <10 
years old as calculated from our linear regres- 
sion between tree rings and GBBH (Number of 
Tree Rings at 1 m = 0.561x, r’ = 0.49, p = 0.004; 
Fig 4). 

Of the trees with a GBBH of 250 cm, 93.9% 
showed evidence of having been burnt (charred 
bark) (Fig. 5). Only 3.7% of trees with a GBBH 
<50 cm had evidence of having been burnt (Fig. 
5); all of these were 15.7-20.0 cm GBBH, and 
several were dead. 


Discussion 

There was a substantial increase in tree cover 
(of E. botryoides) in the Wet Heathland at Cape 
Conran between 1962 and 2013; it is possible 
that encroachment began earlier than 1962 but 
aerial photos are not available to show this. The 
vegetation change we did observe occurred 
quickly, with 95% loss of the Wet Heathland in 
just 50 years; >50% of the loss happened after 
1984 (Fig. 1). Size-class analysis indicates that 
most E. botryoides recruited recently, with large 
numbers of trees establishing (we estimate) 
since 2005. There is evidence, however, of rarer 
establishment of trees into the Wet Heathland 
before this period, as indicated by the presence 
of trees of 50-100 cm GBBH that we estimate 
are ~28-56 years old. (Fig. 2). While Sandplain 
Heathland communities have been encroached 
upon in many areas of coastal Victoria by 
Coast Tea-tree L. laevigatum (e.g. Burrell 1981; 
Molnar et al. 1989) and other shrubs, the Wet 
Heathland studied at Cape Conran is being 
transformed by the forest tree E. botryoides. To 
the best of our knowledge, this is the first docu- 
mented instance of eucalypt encroachment into 
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Fig. 1. Tree encroachment of Wet Heathland, Cape 
Conran, Victoria (dashed line showing boundary 
of heathland in 1962). Grey areas: non-treed Wet 
Heathland; white areas: tree encroachment on Wet 
Heathland. 


coastal Wet Heathland in southern Australia. 
Forest trees were distributed on both northern 
and southern boundaries of the Wet Heathland 
and these trees undoubtedly provided the seed 
source necessary for encroachment on the Wet 
Heathland community. 

Two primary hypotheses can be advanced to 
explain why encroachment by E. botryoides has 
occurred. First, the absence of frequent burn- 
ing of the Wet Heathland appears to have al- 
lowed recruitment, with many plants now 
becoming small trees. Indeed, histograms of 
GBBH suggest substantial recent recruitment, 
with tree establishment having occurred over 
the last 10 years or so. These trees, most of 
them saplings, are apparently fire-sensitive if 
burnt before (at least) 12 years of age. We saw 
evidence that some plants 15-20 cm GBBH 
that had been burnt (as indicated by the pres- 
ence of charring of the tree trunk) were killed 
by fire; these plants were probably killed by the 
2007 fire that burnt parts of the Wet Heathland/ 
forest complex. The absence of fire allows the 
saplings to establish and escape the flame zone, 
whereas frequent fire may control seedling and 
sapling recruitment (Groves and Specht 1965). 
We propose that the lack of burning at the vast 
majority of the site from 1990 to the present 
(25 years) has allowed (a) some plants to first 
establish in the wetland and (b) the more recent 
influx of saplings that now range in size from 
0.5 cm to 30 cm GBBH. Studies from south-east 
Australia of encroachment by woody species 
have frequently invoked, as a key mechanism, 
reductions in fire frequencies (e.g. Withers and 
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Fig. 2. Distribution and size class of Eucalyptus botryoides in three belt transects in different vegetation zones 
across Wet Heath at Cape Conran, Victoria in 2015. GBBH Girth over bark at breast height. Red circles rep- 
resent dead individuals. 
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tus botryoides observed in the study, showing high frequency 


(249 individuals) of trees with a girth over bark at breast height (GBBH) <50 cm and a low frequency of trees 
with a GBBH of 250 cm (31 individuals). (b) Size-class distribution of the trees with GBBH <50 cm, showing 


that most plants have small GBBH (<10 cm). 
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Fig. 4. Linear relationship between the number of 
rings and girth at 1m (in cm) for Eucalyptus botry- 
oides collected from the Cape Conran Coastal Park, 
Victoria. The number of rings = 0.3668x + 4.4769, R? 
= 0.86. 


Ashton 1977; Kirkpatrick 1986; Molnar et al. 
1989; Singer and Burgman 1999). Bargmann 
and Kirkpatrick (2015) suggest that heathlands, 
more specifically, are disappearing on a global 
scale due to a reduction in fire frequency. The 
timing of Wet Heathland decline at our study 
site provides further evidence that fire may be 
an important control on tree encroachment. 
Second, undoubtedly the construction of a 
road on the northern and eastern boundary of 
the Wet Heathland, somewhere between the 
1960s and 1990s, has altered local hydrology 
by intercepting water flowing from the east and 
north. If the Wet Heathland dried as a conse- 
quence, tree establishment may have been facil- 
itated (Bren 1992). This may be exacerbated by 
recent long-term drought further drying Wet 
Heathland soils (i.e. the ‘Big Dry’ of 1997-2010; 
Bennett et al. 2013), and by trees themselves in- 
fluencing water tables. A key piece of evidence 
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Fig. 5. The number of Eucalyptus botryoides show- 
ing evidence of burning in relation to small (<50 cm) 
and large (250 cm) girth over bark at breast height 
(GBBH). 


necessary to evaluate this hypothesis is the re- 
sponse of E. botryoides to waterlogging. Such 
species-specific knowledge is currently not 
available. If waterlogging kills seedlings, then 
this is likely the primary cause of treelessness 
in heathlands. However, we have observed E. 
botryoides recruiting into other Wet Heathland 
near Cape Conran, suggesting that hydrology 
and fire may act in concert to control vegeta- 
tion structure in Wet Heathlands. 


Conclusion 

With the use of aerial photographs and field 
survey methods, it was possible to document 
the timing and spatial extent of Wet Heathland 
encroachment at a study site in East Gippsland. 
It is now important to examine whether the 
loss of Wet Heathlands is occurring elsewhere 
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across the landscape—is it a landscape-wide 
phenomenon? Increased shrub cover has been 
associated with reductions in species richness 
in many heathlands (Price and Morgan 2008) 
and other communities (Mullett and Simmons 
1995; Costello et al. 2000), and it is likely that 
tree encroachment into this Wet Heathland is 
having similar effects. Future studies should 
compare how tree encroachment affects floris- 
tic composition of invaded heaths, and wheth- 
er fire can be used to return the structure and 
composition of invaded heaths, thereby deter- 
mining whether a structural change threshold 
from heath to forest has been crossed. 
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Abstract 

This research documents the existing non-volant mammal fauna of Cobaw State Forest in Central Victoria. 
Methods employed included the use of Elliott traps, camera traps and spotlights for a combined total of 546 
trap nights. Fifteen species of mammal were recorded from twelve families, including one Victorian threat- 
ened taxon, the Brush-tailed Phascogale Phascogale tapoatafa. The previously undetected Mountain Brushtail 
Possum Trichosurus cunninghami was also recorded. Compared to a previous mammal survey undertaken in 
1980, this research adds a further five native species, and only one, the Koala Phascolarctos cinereus, was not 
‘recorded. These findings present an updated baseline to measure potential impacts and ecosystem changes. 
(The Victorian Naturalist, 135 (1), 2018, 10-15) 


Keywords: Camera traps, trapping, logging, Brush-tailed Phascogale, Cobaw State Forest, Cen- 


tral Victorian Uplands bioregion 


Introduction 
Cobaw State Forest (Fig. 1) is a dry eucalypt for- 
est in central Victoria (-37.220777, 144.646819). 
The forest is approximately 2400 hectares in 
area with a tall Messmate dominated canopy 
and large granitic boulders (Fig. 2). Cobaw State 
Forest is currently managed by the Department 
of Environment, Land, Water and Planning. 
Located in the Central Victorian Uplands biore- 
gion, it is a significantly large patch of forest in 
a region that has seen widespread native vegeta- 
tion removal due to farming and urbanisation. 
Despite its close proximity to Melbourne, very 
few fauna surveys have been undertaken in the 
forest. Boyce et al. (1981) surveyed the mam- 
mals and birds in a section of the forest to the 
north, providing important baseline data. How- 
ever, since this time, Cobaw State Forest has 
seen some significant changes that could influ- 
ence the mammal abundance and diversity. 
This research documents the non-volant 
mammal fauna of Cobaw State Forest. As a sec- 
ondary aim, surveys also targeted Brush-tailed 
Phascogale Phascogale tapoatafa to determine 
if Cobaw State Forest continues to provide hab- 
itat for this threatened species. 
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Methods 

Study site 

Cobaw State Forest is located approximately 
seventy kilometres to the north of Melbourne 
in the Macedon Ranges local government 
area. Dominant tree species include Messmate 
Eucalyptus obliqua, Candlebark E. rubida and 
Manna Gum E. viminalis. The understorey con- 
sists of Silver Wattle Acacia dealbata, Blackwood 
A. melanoxylon and Cherry Ballart Exocarpos 
cupressiformis. The ground cover. is composed 
of Austral Bracken Pteridium esculentum, 
Common Tussock-grass Poa labillardierei and 
Mat Rush Lomandra filiformis. Commonly en- 
countered herbs include Bidgee Widgee Acaena 
novae-zelandiae, Prickly Woodruff Asperula 
scoparia and Tall Bluebell Wahlenbergia stricta. 
The forest has a long history of disturbance, 
including commercial timber harvesting and 
fuel reduction burns. According to state gov- 
ernment Vicmap data (2017), 15.41% of the 
forest has been logged since 1960. Fire has been 
used to reduce organic fuel loads, with signifi- 
cant burns in 1998 (54.3 ha), 2003 (658.3 ha), 
2010 (349.7 ha) and 2015 (857.6 ha). Informa- 
tion on the fire intensities could not be sourced; 
however, in some areas the 2015 fire appears to 
have crowned the canopy, suggesting a very hot 
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Fig 1. Location of Cobaw State Forest in the Macedon 
Ranges local government area (LGA), Victoria. The 
State Forest is indicated by the star. 


Fig 2. Typical Messmate eucalypt-dominated forest 
vegetation that occurs throughout Cobaw State For- 
est. This area burnt in 2010. 


fire. Four-wheel drive vehicles and motorbikes 
regularly visit the forest and off-road activities 
have caused substantial erosion in some areas. 


Survey techniques 


A variety of survey methods was employed ° 


to maximise mammal detections. Surveys in- 
volved a total of 546 traps nights involving El- 
liott and camera traps. A further 10 hours of 
spotlighting were also undertaken. The surveys 
were conducted between March and June 2017. 
Surveys utilised the internal circular track, 
which provided easy access to traps and an abil- 
ity to cover the most ground. A map of each 
survey activity location is provided (Fig. 3). 


Traps 

Trapping was undertaken in April along a 10.5 
km transect with two large (48 cm x 15 cm x 
16 cm) Elliott traps (Elliott Scientific Upwey, 
Victoria) placed every three hundred metres, 
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Fig 3. A map of Cobaw State Forest showing the loca- 
tions of survey activities and fire histories. Fire-map- 
ping layers were accessed from the Victorian Govern- 
ment Vicmap Data website (2017). 


Fig 4. Elliott trap set for Brush-tailed Phascogale 
using a raised T-bracket on a tree. (This photo was 
not taken within Cobaw State Forest.) 


one each side of the main track. This provided 
a total of 70 Elliott traps at 35 locations. Traps 
were placed approximately fifty metres into the’ 
forest to reduce any influence from the road. 
This transect was chosen because it represented 
the highest value for arboreal mammals such 


as Brush-tailed Phascogale, and ease of vehicle 


access. 

Elliott traps were placed on a T-shaped 
wooden bracket which was fixed with nails to 
a tree trunk at approximately two metres off the 
ground (Fig. 4). This placement of Elliott traps 
has been used successfully for trapping arbo- 
real mammals such as Brush-tailed Phascogale 
(Holland et al. 2012; Mansfield et al. 2017). El- 
liott traps were installed on trees selected at ran- 
dom. Traps were fitted with locking mechanisms 
so the doors could not be prised open from the 
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inside. Each trap was baited with a mixture of 
peanut butter, honey and oats. Elliott traps re- 
mained active for three nights, making a total 
of 210 trap nights. Traps were checked every 
morning and all animals captured had sex and 
mass recorded before being released. Animals 
were also temporarily marked for identifica- 
tion in the event of recapture. Only the species 
captured and the abundance data are presented 
here. 


Camera traps 

Cameras were positioned at equal intervals 
along a 14 km transect, in April and May. Cam- 
eras were positioned approximately fifty metres 
away from the main track to avoid any influence 
from the road and to reduce chances of theft. 
Fifteen Reconyx Hyperfire HC500 (Reconyx, 
Inc. USA) and one Reconyx XR6 were installed. 

Two cameras were installed at each site with 
one in a raised position and the other placed 
at ground level. Cameras installed at raised 
positions were deployed at different times to 
the ground-operated cameras. Twelve cameras 
were installed via a special bracket (Monitor 

_Cameras, Meredith, Victoria). The remaining 
four were installed directly on to the tree us- 
ing a Python locking cable. The HC500 were set 
to still image capture on the highest sensitiv- 
ity setting with no delay between images. The 
Reconyx XR6 was set to record video with 30 
second clips. 

Each camera trap was baited with a mixture 
of peanut butter, golden syrup and oats. Baits 
were placed into a PVC enclosure and placed 
directly in front of the cameras at a distance of 
approximately 60 cm. 

Each camera remained operational for three 
weeks (21 nights), with a total of 336 trap 
nights. A threshold of 60 minutes was used to 
temporally distinguish the independence of 
unique photographic events at the same camera 
location. This meant that if an animal was not 
seen for more than 60 minutes, the next capture 
would be considered a new observation for re- 
cording. 


Spotlight surveys 

A total of four spotlight surveys were undertak- 
en on separate one kilometre transects in April 
and June between 1800 and 2200 hours. They 
were undertaken by a group of approximately 
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2-15 individuals led by an experienced mam- 
mal surveyor. Transects were walked slowly 
and trees were examined carefully with a 10 
watt Cree T6 LED spotlight. All observations 
of encountered species were recorded as well as 
time, climate variables, moon phase and precise 
location. Only the species of non-volant mam- 
mals observed are presented in this paper. 


Incidental observations 


~ Any non-volant mammals encountered while 


working in Cobaw State Forest were also re- 
corded. Unusual scats were collected and used 
for identification in some instances using 
Triggs (2008). 


Results 

Fifteen species of mammal were recorded from 
twelve families and are listed in Table 1 with a 
comparison of the survey methods by which 
they were detected. Cameras were found to 
be the most effective method of detecting spe- 
cies. Spotlighting was found to detect Common 
Ringtail Possum Pseudocheirus peregrinus, 
which was undetectable using other methods. 
A single Brush-tailed Phascogale was recorded 
just outside the entrance to the forest as an in- 
cidental sighting at the end ofa spotlight survey 
(Fig. 5). 

When compared to the surveys undertaken in 
1980, an additional five native species were re- 
corded, including the Common Wombat Vom- 
batus ursinus, Mountain Brushtail Possum Tri- 
chosurus cunninghami, Short-beaked Echidna 
Tachyglossus aculeatus, Feathertail Glider Ac- 
robates pygmaeus and Brush-tailed Phascogale 
(Table 2). 

Victorian Biodiversity Atlas data (2017) show 


Fig 5. Brush-tailed Phascogale observed incidentally 
near the southern entrance of Cobaw State Forest. 
Photo M Buckby. 
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Table 1. Number of captured species in Cobaw State Forest 2017 survey and a comparison of techniques used. 


Family CommonName __ Scientific name Elliott Camera Spotlight Incidental 
Acrobatidae Feather-tail Glider Acrobates pygmaeus 4 
Canidae Red Fox Vulpes vulpes 9 
Cervidae Sambar Deer Rusa unicolour 1 
Dasyuridae Agile Antechinus — Antechinus agilis 10 163 
Brush-tailed Phascogale tapoatafa 1 
Phascogale 
Leporidae European Hare Lepus europaeus 1 
Macropodidae __ Eastern Grey Macropus giganteus 2 4 
Kangaroo 
Swamp Wallaby Wallabia bicolor 29 4 5 
Muridae Black Rat Rattus rattus 32 
Petauridae Sugar Glider Petaurus breviceps 1 
Phalangeridae © Common Brushtail Trichosurus vulpecular 1 
Possum 
Mountain Brushtail Trichosurus cunninghami 14 
Possum 
Pseudocheiridae Common Ringtail Pseudocheirus peregrines  . 8 
Possum 
Tachyglossidae  Short-beaked Tachyglossus aculeatus 1 
Echidna 
Vombatidae Common Wombat Vombatus ursinus 5 
Total (n) 10 259 12 14 
% Records by survey technique 3.39 87.80 4.07 4.75 


that two additional species, Bush Rat Rattus 
fuscipes and Eastern Pygmy Possum Cercarte- 
tus nanus, have also been recorded previously 
in the forest but were not detected in the 1980 
or 2017 surveys. 


Discussion 

The placement of Elliott traps in raised positions 
may have been ineffective for surveying the ter- 
restrial Bush Rat (Murphy and Murphy 2011); 
however, camera traps located on the ground 
also failed to detect the species. Bush Rats have 
not been recorded in Cobaw State Forest since 
1999. After this time, large-scale burns were 
subsequently used to reduce organic fuel loads 
in 2003, 2010 and 2015. A study by Fordyce et 
al. (2016) demonstrated that the Bush Rat has 
a preference for complex and unburnt habitat. 
The introduced Black Rat favours disturbed 
habitat and, once established, may also prevent 
recolonisation by Bush Rat (Stokes et al. 2009). 
Future surveys for Bush Rats should concen- 
trate on the areas to the south-west where fire 
has been absent for longest. 

The historical Eastern Pygmy Possum record 
was identified from hairs in a fox scat on the 
eastern side of the forest in 1999 (Victorian Bi- 
odiversity Atlas 2017). As foxes will travel great 
distances (Meek and Saunders 2000), it is un- 
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clear whether the Eastern Pygmy Possum actu- 
ally occurred from within the forest or a neigh- 
bouring area. Dedicated surveys are required to 
confirm the presence of this possum species in 
Cobaw State Forest. 

Detection of the Brush-tailed Phascogale is 
significant; the last record from Cobaw State 
Forest was made in 1986 (Victorian Biodiver- 
sity Atlas 2017). Previously targeted Phascogale 
surveys of the Cobaw have failed to detect the 
species (Nelson et al 1997). In this current 
study, Elliott trapping and the use of camera 
traps both failed to detect the species anywhere 
else in the forest. Recent research suggests that 
Phascogale abundance is highly variable across 
the species’ range, probably due to availability 
of resources such as hollows and food items 
(Mansfield et al. 2017). 

A long-term study into the impact of timber 
harvesting on the smaller Western Austral- 
ian Brush-tailed Phascogale P t. wambenger. 


» (formerly recognised as P. t. tapoatafa) found 


that logging operations failed to leave enough 
suitable hollow-bearing trees for refuges, and 
such practices would have a detrimental im- 
pact on the species (Rhind 1996). Brush-tailed 
Phascogale have demanding needs for refuges 
(Soderquist et al. 1996) and their low abun- 
dance in the Cobaw may be a consequence of 
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Table 2. Comparison of species recorded from surveys in 1980 (Boyce et al. 1981) and 2017 and from data in 


the Victorian Biodiversity Atlas (VBA). 


Common Name Scientific name 1980 — 2017 VBA 
Agile Antechinus Antechinus agilis z 3 4 
Black Rat Rattus rattus ! Mf i 
Brush-tailed Phascogale Phascogale tapoatafa + = 
Bush Rat Rattus fuscipes t 
Common Brushtail Possum Trichosurus vulpecula Y s 
Common Ringtail Possum Pseudocheirus peregrinus i. * 
Common Wombat Vombatus ursinus * i? 
Eastern Grey Kangaroo Macropus giganteus “f * 4 
Eastern Pygmy Possum Cercartetus nanus iY 
European Hare Lepus europaeus i 

European Rabbit Oryctolagus cuniculus f 
Feather-tailed Glider Acrobates pygmaeus * t 
Feral Cat Felis catus * ch 
Feral Cow Bos Taurus ch 
Feral Dog Canis lupus if 
Feral Pig Sus seroja 
Koala Phascolarctos cinereus s * 
Mountain Brushtail Possum Trichosurus cunninghami + 

Red Fox Vulpes vulpes zi % 
Samba Deer Rusa unicolour 3 
Short-beaked Echidna Tachyglossus aculeatus i 

Sugar Glider Petaurus breviceps bi 

Swamp Wallaby Wallabia bicolor Hf wy i 
Total 10 15 20 


-a reduction in suitably sized hollows from log- 
ging practices decades prior. However, a survey 
for Brush-tailed Phascogale in the Midlands 
Forests of Central Victoria (Nelson et al. 1997) 
previously showed that Cobaw State Forest had 
a relatively high number of live hollow-bearing 
trees (mean 17.75 per ha) compared to other 
sites (mean 10.05 per ha) where Phascogales 
were recorded. 

Food availability likely influences Phascogale 
abundance, as they feed extensively on inver- 
tebrates. Phascogales forage by searching for 
arthropods in bark crevices on the trunk and 
branches of rough-barked eucalypts (Traill and 
Coats 1993). Fire has caused extensive damage 
to the bark of eucalypts in several areas of the 
forest, which may reduce their opportunities 
to browse for invertebrates. The fibrous bark of 
the Messmate eucalypts that dominate the for- 
est is particularly prone to fire damage. 

Nelson et al. (1997) suggest that dense patches 
of Austral Bracken may also impede Phas- 
cogale movement when the species navigates 
at ground level between trees. Bracken regener- 
ates aggressively after fire (Spencer and Baxter 
2006), and it is particularly dense in areas where 
fire has occurred in Cobaw State Forest. There 
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is a need for further research into the long-term 
consequences of fire on Phascogale habitat. 

The discovery of the Mountain Brushtail Pos- 
sum (Fig. 6) is significant as the species has 
never before been recorded in Cobaw State For- 
est. The nearest records are from Macedon Re- 
gional Park, approximately 12 km to the south 
(Victorian Biodiversity Atlas 2017). However, 
a study of Powerful Owl roosts in Cobaw State 
Forest (Hennebery 1994) discovered Mountain 
Brush-tailed Possum hairs from regurgitated 
owl pellets, but could not confirm if the owls 
had fed within the forest or from the neigh- 
bouring areas. 


Fig. 6. A Mountain Brushtail Possum inspects bait in 
an area burnt in 2003. 
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The Mountain Brush-tailed Possum feeds 
primarily on Silver Wattle foliage and a variety 
of fungi (Seebeck et al. 1984; Irlbeck and Hume 
2003). The use of fire in Cobaw State Forest 
has resulted in dense stands of Silver Wattle 
and this rapid regrowth may have improved 
the habitat for greater numbers of Moun- 
tain Brushtail Possum. This may explain their 
absence in the surveys prior to burns. A study 
by Lindenmayer ef al. (2013) also concluded 
that rapid Acacia regrowth after high intensity 
fire was likely to have a positive influence on 
population abundance of the species. 

The Common Wombat was not recorded in 
1980, but in 2017 appeared in several areas of 
the forest. The detection of Feather-tail Gliders 
at three sites indicates that the species may be 
widespread in Cobaw State Forest and that pre- 
viously utilised survey methods of spotlight- 
ing and trapping may have been ineffective in 
detecting the species. The surveys undertaken 
in 1980 investigated a section in the northern 
part of the state forest and the species newly de- 
tected here may not have occurred within their 
study area at the time. 

The detection of several species that were not 
recorded in the 1980 mammal survey may be 
attributed to improvements in survey tools, 
with the use of camera traps proving to be very 
effective at monitoring elusive species. The 
findings presented here should act as an updat- 
ed baseline to inform future ecological research 
and environmental management within Cobaw 
State Forest. 
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Naturalist Note 


‘Observation of a Yellow-footed Antechinus Antechinus flavipes 
foraging on Needle-leaved Mistletoe Amyema cambagei flowers: 
are Antechinus pollinators of mistletoe? 


Introduction 

Pollination by non-flying mammals is often 
overlooked and yet may be crucial for some 
plant species (Goldingay et al. 1991). For ex- 


ample, the flowers of Acrotriche serrulata~ 


(Ericaceae) are adapted to non-flying mam- 
mal pollination, and cannot be pollinated by 
honey-eating birds (Johnson et al. 2011; McCo- 
nchie et al. 1986). In Australia, small dasyurid 
mammal nectar feeders are abundant in some 
ecosystems, which hints that their role in polli- 
nation may be more significant than previously 
recognised (Fox and Archer 1984; Goldingay 
2000). Anecdotal evidence coupled with more 
recent field studies have demonstrated that An- 
techinus consume pollen of a variety of plant 
species (Carthew 1993; Goldingay 2000). For 
example, the Brown Antechinus Antechinus 
stuartii, which usually relies on a diet of in- 
_vertebrates (Fox and Archer 1984), sometimes 
includes large amounts of pollen from Banksia 
and Xanthorrhoea flowers in its diet (van Tets 
and Whelan 1997; Whelan et al. 1996). 

Most observations of dasyurids feeding on 
pollen and flowers of plants involve the fami- 
lies Proteaceae and Myrtaceae; there have been 
no reports of them feeding on mistletoe flowers 
(Goldingay 2000). Many mammals consume 
the fruit and leaves of mistletoe but there are 
no records of mammals consuming mistletoe 
flowers or acting as potential pollinators of mis- 
tletoe (Watson 2001). 

It is important to record and publish chance 
observations of ecological interactions of cryp- 
tic animals, such as Antechinus, to help build a 
greater understanding of their general biology 
and ecology. To add to the dasyurid pollination 
studies of Goldingay (2000), and to discuss the 
potential of Antechinus flavipes to be a pollina- 
tor of mistletoe, I here record a unique observa- 
tion of a Yellow-footed Antechinus Antechinus 
flavipes feeding on flowers of the Needled- 
leaved Mistletoe Amyema cambagei. 
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Observation 

On 8 August 2015 at ~1300 hours, I observed 
many Antechinus flavipes active around a 
clump of Needle-Leaved Mistletoe Amyema 
cambagei in Burragorang Valley (34°12'49"S, 
150°15'54"E), between Nattai NP and Yerran- 
derie State Conservation Area, NSW, close to 
Wollondilly River. The vegetation commu- 
nity in the area is Tablelands River Oak Forest 
(Department of Environment and Conserva- 
tion 2004), comprising River Oak Casuarina 
cunninghamiana as the main canopy species, 
Tree Violet Melicytus dentatus and Water Gum 
Tristaniopsis laurina as the main shrub species, 
and a ground cover of Kidney Weed Dichondra 
repens, Spiny-head Mat-rush Lomandra longi- 
folia, Weeping Grass Microlaena stipoides and 
Basket Grass Oplismenus aemulus. There was 
a very high abundance of Amyema cambagei 
flowering within the area. 

In a C. cunninghamiana which bore over 20 
mistletoe clumps, I saw an Antechinus carry 
a mistletoe flower to a hollow in a tree-limb 
with a diameter of about 15 cm, and peer out 
of the hollow while consuming the flower (Fig. 


Fig. 1. Antechinus flavipes consuming a flower of 
Amyema cambagei. 
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Fig. 2. Hollow and mistletoe location. '1' indicates the 
hollow where the Antechinus flavipes was consuming 
the mistletoe flower; '2' indicates the original mistle- 
toe flower location. 


1). The animal consumed the anthers and pet- 
als, but I did not see what happened to the base 
of the flower. The hollow was 6 m above the 
ground and faced north, and was probably the 
highest hollow in the tree (Fig. 2). The tree was 
very close to another similar-sized C. cunning- 
hamiana, and there was thick shrub coverage of 
Melicytus dentatus at the bases. 

During one hour of observation, no hon- 
eyeaters were seen foraging in the mistletoe 
where the Antechinus was located, despite 
high activity of honeyeaters feeding from more 
exposed mistletoe within the area. Birds 
observed feeding from surrounding mistletoe 
clumps included: Acanthorhynchus tenuirostris 
Eastern Spinebill , Golden Whistler Pachyceph- 
ala pectoralis, Mistletoe Bird Dicaeum hirun- 
dinaceium, Yellow-faced Honeyeater Caligavis 
chrysops, Yellow Thornbill Acanthiza nana and 
White-plumed Honeyeater Ptilotula penicillata. 


Discussion 
Antechinus species were previously known 
to visit the flowers of at least 12 plant species, 
(Goldingay 2000) and this observation of mis- 
tletoe visitation increases that number to 13 
(Table 1). 

My observation does not demonstrate that 
Antechinus flavipes is a pollinator of Amyema 
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Table 1. Plant species with confirmed observations of 
flower visitation by Antechinus. Adapted and updated 
from Goldingay (2000). 


Plant species Plant family 
Acrotriche aggregata Ericaceae 
Amyema cambagei Loranthaceae 
Banksia aemula Proteaceae 
Banksia ericifolia Proteaceae 
Banksia integrifolia Proteaceae 
Banksia oblongifolia Proteaceae 
Banksia paludosa Proteaceae 
Banksia robur Proteaceae 
Banksia serrata . Proteaceae 
Banksia spinulosa Proteaceae 
Podocarpus lawrencei Podocarpaceae 
Telopea speciosissima Protaceae 
Xanthorrhoea media Xanthorrhoeaceae 


cambagei, but some. inferences can be made 
to assess the likelihood. The mistletoe flower 
was eaten, and loranthaceous mistletoes are 
not known to have flower morphology that 
requires destructive foraging for pollination 
to occur. While the Antechinus did not eat the 
leaves, my observation suggests that pollination 
would not have occurred in this instance. More 
observations are needed to ascertain whether 
Antechinus flavipes always forages destructively 
on Amyema cambagei flowers. It is notable that, 
during one hour of observation, there were sev- 
eral visits to surrounding mistletoe flowers by 
honeyeaters, but only this single one by Ante- 
chinus flavipes. This suggests that honeyeaters 
are more important than Antechinus flavipes for 
Amyema cambagei pollination. 

However, the dynamics of this relationship 
warrant further study. Most observations of 
pollination by Antechinus have been made 
at night (Hopper 1980), so it is probable that 
Amyema cambagei flower visitations are more 
numerous after dark. Furthermore, aspects of 
the flower morphology are consistent with the 
potential for Amyema cambagei to be polli- 
nated nocturnally (Borges et al. 2016). A study 
of pollen loads and diet of Amyema flavipes 
in she-oak forests, especially during mistletoe 
flowering events, would improve our knowl- 
edge of pollination by dasyurids. It also might 
reveal whether Amyema flavipes eats the fruit of 
mistletoe, and therefore possibly contributes to 
mistletoe dispersal. 
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Caching or coating? An interesting behaviour by the 
Little Raven Corvus mellori in an urban setting 


On a cool winter's morning, on Thursday 29 
June 2017, five women were suddenly capti- 
vated by the behaviour of a Little Raven Cor- 
vus mellori in a Northcote, Victoria, backyard. 
The homeowners had entertained the previous 
evening, but found themselves with excess raw 
chicken that had been at room temperature too 
long for safe consumption. This raw chicken 
was put out at dusk, with the intention of feed- 
ing their local native wildlife—primarily the 
possums that live in the roof. No one was ex- 
pecting the raven on the Thursday morning, 
but it came at approximately 11am, and a series 
of interesting events transpired. 

When the raven first discovered the small 
container of meat, it extracted a single piece 
and flew off with it. It returned multiple times 
to repeat this. After the third or fourth visit, we 
heard the unique ‘aww, aww’ call of the Little 
Raven in the near distance. On its next visit, 
a second Little Raven arrived. But by then the 
first raven was behaving in a quite extraordi- 
nary way; it seemed to be burying pieces of 
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the chicken beneath the soil, leaves and bark 
around the base ofa Blackwood tree Acacia mel- 
anoxylon. We were all curious about what this 
bird could be up to. Its actions reminded me of 
squirrels in Canada, which cache nuts for later 
consumption when food resources are scarce. 
A quick search for published articles on corvids 
revealed that their tendency to cache food and 
objects has been known from the beginnings of 
recorded history (Hertz 1926 cited in Jacobs et 
al. 2014). However, not all corvids cache. The 
Common Raven Corvus corax (Bugnyar et al. 
2007), Clark’s Nutcracker Nucifraga columbi- 
ana (Bednekoff and Balda 2014), and the New 
Caledonian Crow Corvus moneduloides (Au- 
ersperg et al. 2015) are known to cache, while 
the Jackdaw Coloeus monedula does not cache 
or use tools (Auersperg et al. 2015). Accord- 
ing to Jacobs et al. (2014) caching develops in 
phases: first, items are placed in contact with 
larger objects, then inserted into crevices, and 
finally covered with substrate. We observed 
the Little Raven covering the meat with soil 
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and other leaf litter debris, suggesting it had 
fully developed its caching skills. Furthermore, 
its choice of burial site was behind and at the 
base of a tree, which is also evidence of a more 
mature individual, and may suggest efforts to 
be ‘secretive. Studies of captive Common Ra- 
vens suggest that these birds will use obstacles 
to prevent others from watching, particularly 
if they have experienced pilfering (Bugnyar 
et al. 2007). Kaplan (2015) cites Handbook of 
Australian, New Zealand and Antarctic Birds 
(Higgins et al. 2006) as reporting an increasing 
number of sightings of Australian crows and 
ravens caching food in the wild (which is to be 
expected with the increasing interest in birding 
and new observers seeing this behaviour for the 
first time). 

When the Little Raven returned a few min- 
utes later, it brought new surprises. Unearthing 
its hidden treasure, it flew up into a nearby tree 
with the coated piece of meat. We discussed 
alternative explanations for the procedure we 
had witnessed. Perhaps the raven was coating 
the raw chicken with microbial symbionts in 
the soil that might aid in digesting such a large 
piece of raw meat? However, this is doubtful, as 
carrion-eating birds are known to have particu- 
larly potent ‘stomach’ acids to prevent micro- 
bial taxa, either beneficial or pathogenic, from 
colonising their intestines (Beasley et al. 2015). 
Or might it be.a means to add grit to the raven’s 
gizzard to help crush and break the chicken 
into a more digestible form? Having checked 
the soil, there were no small stones, making 
this explanation unlikely too. Or could the ra- 
ven be attempting to rub off any bacteria that 
might have built up overnight and begun rot- 
ting the chicken? Coombs (1985) suggests that 
thrushes wipe slugs and caterpillars on grass to 
remove toxins, but Clayton and Krebs (1994) 
report that birds that cache seem to be able to 
assess the state of carrion, eating the pieces that 
would spoil fastest first (cited in Kaplan 2015). 
Perhaps the Little Raven was moving its food 
cache because it had been observed? Bugnyar 
et al. (2007) suggest that it is not uncommon 
for captive Common Ravens to move a cache 
when they are observed by a conspecific that 
has previously pilfered the cache. Perhaps the 
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second raven that came to the backyard was a 
past pilferer, and so a decision to rapidly un- 
earth and relocate the cached chicken meat was 
required? Alternatively, given our limited abil- 
ity to differentiate between the two Little Ra- 
vens, and their tendency to form long-lasting 
pair bonds (Rowley 1973), it is possible that it 
was the mate that unearthed the cache, hav- 
ing observed it being hidden. I also wondered 
whether, in this instance, caching was triggered 
because there was more meat available than the 
one bird could comfortably consume. The lit- 
erature suggests that caching may have many 
functions and motivations (Jacobs et al. 2014), 
but these have been mostly carried out in cap- 
tivity. It is a thrill to be able to confirm that a 
behaviour that looked like caching also occurs 
in the wild. 
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Ramaria pyrispora: a rare find 


Introduction 
During a recent Field Naturalists Club of Vic- 


toria (FNCV) Fungi Group weekend foray in™ 


the Anglesea region, we visited the Blanket 
Leaf Picnic Area north-west of Lorne, on the 
Erskine Falls Road. Here we found a branched, 
yellowish to buff Coral fungus (Figs 1 and 2) 
growing in groups and forming a large ring. 
‘The fruit-bodies were large and multi-branched 
with crested branch tips. 

At first these were thought to be Ramaria fil- 
icicola, which is known to form rings. However, 
the absence of both rhizomorphs! and a myce- 
lial mat attached to the woody litter, which are 
always present with R. filicicola, discounted this 
identification. Neither was it R. flaccida, which 
has mustard-yellow branches and finely point- 
ed branch tips (Grey and Grey 2017). 

Samples were taken for a more in-depth study. 
The resulting microscopical work on the spore 
size gave a surprising result. The spore size was 
8.5-9.0 x 5.0-6.0 um, which is much larger 
than that for either R. filicicola (5.0-7.0 x 3.0- 
5.0 um) or R. flaccida (6.0-7.0 x 3.0-5.0.,1m). 
This suggested that it might be one of Dr AM 
Young's ‘difficult cluster of yellow species’ which 
includes Ramaria pyrispora, R. xanthosperma 
var. australiana and R. subtilis var. microspora 
(see Table 1, based on Young 2014a). However, 


Young (2014b and pers. comm.) notes that 
All three species were described by Petersen 
and Watling during the 1980s and all holotypes 
are in Edinburgh. Part of the problem is that 
as far as the author knows, there are no colour 
images of these taxa available. All three species 
have been erected on minimal collections; in 
one case a single collection, for the other two 
species, three collections at most. As far as the 
author is aware, all are known only from either 
or both Victoria or the ACT. 


‘Young (2014b) mentions re R. pyrispora ‘thizo- 
morphs present, white and sparse. However, these 
were not observed by the FNCV Fungi Group. 
Young goes on to say “The macrocharacter descrip- 
tion has been obtained from Petersen & Watling 
(1989) while the microcharacter description has 
been from examination of the holotype when on 
loan from Edinburgh but with reference to the in- 
formation in the Petersen and Watling paper? 
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Fig. 1. Ramaria pyrispora Blanket Leaf Picnic Area, 
Lorne. Photo Pat Grey. 


Fig. 2. Ramaria pyrispora Blanket Leaf Picnic Area, 
Lorne. Photo Pat Grey. 
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Table 1. Comparison of macroscopic characters of three Ramaria species (Young 2014a) 


Feature Ramaria pyrispora Ramaria xanthosperma Ramaria subtilis 
var. australiana var. microspora 
Stipe White White to off-white White, smooth 
Base coarsely hairy Base either smooth Base either smooth 
to shortly hairy or pruinose at most or pruinose at most 
Stipe stain Not staining Plum-coloured or reddish Stem stains brown 
Apices Very finely divided Finely divided, acutely pointed Tapered and rounded 
(branch tips) and clustered, conical and expanding into shapes 
resembling the hand (palm and 
fingers) 
Pale straw yellow Bright sulphur yellow Pure yellow 
Branches Pale cream-coloured Cream-coloured to ivory Wholly yellow 


Table 1 indicates that Ramaria pyrispora does 
not stain plum-coloured or reddish and the 
branch tips are pale and almost white—char- 
acters that differentiate it from either R. xan- 
thosperma var. australiana or R. subtilis var. mi- 
crospora. The spore size, branch colour and the 
absence of colour with bruising of the recent 
collection from Victoria, match the characters 
of Ramaria pyrispora. 

The dried material was sent to Dr AM Young 
for further identification, in particular micro- 
scopic work, which confirmed that the material 
from the Blanket Leaf Picnic Area is Ramaria 
pyrispora. Jurrie Hubregtse also provided addi- 
tional microscopic details which further helped 
with the identification. The full details of the 
microscopic characters are included in the de- 
scription below. _ 

This is the second collection of this species in 
Australia. The first was from Olinda, Victoria, 
made by Petersen and Watling and lodged in the 
Herbarium, Royal Botanic Gardens Edinburgh. 


Description 

Fruit body height to 110 mm, width to 80 mm, 
dry, upright, does not colour when bruised; api- 
ces finely divided into a number of somewhat 
conical, tomentose points, pale, almost white; 
major branches numerous, flaring as they as- 
cend, somewhat flattened, pale tan to buff; axils 
rounded to narrowly rounded; stipe very short, 
white, finely tomentose, retains soil and litter 
remnants. Rhizomorphs were not observed but 
some evidence of sparse white mycelium was 
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present; aborted branches present. Flesh colour 
not recorded. Odour or taste when fresh not re- 
corded. Spore print yellow-brown. 

Basidiospores 8.5-9.0 x 5.0-6.0 1m; 7.5-10.5 
x 4.5-6.0 um, Q=1.75 (Jurrie Hubregtse pers. 
comm)’; 7.9-10.1 x 5.0-6.0 um, Q=1.72; el- 
lipsoid to elongate-ellipsoid, prominent apicu- 
lus; finely roughened, ornamentation of warts 
(Young pers. comm.); basidia 60-65 x 7-8 
uum (Young 2014b); 80-104 x 7-12 ym (Jur- 
rie Hubregtse pers. comm), clamped, 4-spored, 
slender; stem tramal hyphae ampulliform (flask- 
shaped) septa often with stalactitic ornamenta- 
tion, clamps massive (Young pers. comm.). 

Habit fruit-bodies formed a large ring about 
4 m in diameter. 

Habitat ground amongst litter of wet euc- 
alypt forest. 


Etymology 
Ramaria possessing branches; pyrispora refer- - 


sing to the shape of the spores—the prominent 


apiculus gives them a tear-drop shape. 


Collection examined 

Australia, Victoria, Blanket Leaf Picnic Area, 
north-west of Lorne, 38° 31.011’ S, 143° 55.719' 
E, FNCV 135, 20 May 2017 (to-be lodged at 
MEL) (BRI—dried material examined by Dr 
AM Young): same locality, Neil Tucker (MEL 
2409062). 


*Qis the ratio of the spore length to spore width. 
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Notes 

Young (2014b) found basidia of the original 
type collection to be 60-65 x 7-8 um, which is 
shorter than the observations on the recent col- 
lection. Spores of the recent collection, as meas- 
ured by three different observers, were in the 
range 7.5-10.5 x 4.5-6 um, which is very simi- 
lar to the range 7-9 x 4.5-5.8 tm, as measured 
from the original collection by Young (2014b). 
The mean Q of the recent collection was either 
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Ninety-two Years Ago 


EXCURSION TO TOORADIN 


... The main feature of the shore vegetation at the mouth of the creek is White Mangrove, Avicennia of- 
ficinalis, densely covering large area of tidal mud flats. No flowers, but some buds, and half-ripe fruits were 
found. Tooradin is the nearest place to the city where these curious plants may be studied. During a walk of 
two or three miles along the shore, many unfamiliar plants were met with, the rarest being Salt Plagianth, 
Plagianthus spicatus, which grew sparingly on the partially inundated sea-marsh land on which Samphire, 
Arthrocnemum arbusculum, Beaded Glasswort, Salicornia australis, Marsh Saltbush, Atriplex paludosum, 
Seaberry Saltbush, Rhagodia baccata, and Trailing Jointweed, Hemichroa pentandra were thickly inter- 
spersed. 

On the drier parts the needle-pointed leaves of the Coast Speargrass, Stipa teretifolia (in fruit), were a 
menace to unprotected legs. 

The most attractive feature of the saline-flats was the wealth of colour displayed by the Rounded Pig-face, 
Mesembrianthemum australe. The plant grew in large patches, often quite round, and the fleshy foliage 
varied from blood-red through pink and yellow to bright green, which, with the pink rays of the large flow- 
ers, made a gorgeous display. This was relieved by the occasional bright yellow patches of Water-Buttons, 
Cotula coronopifolia. In many of the patches of the Pig-face was a central mass of dead runners and leaves; 
outside this a zone of dead fruits with ripe seeds, then bands of colour, green, yellow, and red foliage, with 
the flowers on the last zone. They reminded one of Fairy Rings of fungi, and the same explanation, no 
doubt, would apply. 

Other plants gathered on this area were Sebaea albidiflora, Leptocarpus tenax, Hydrocotyle capillaris, Lo- 
belia platycalyx, Apium prostratum, and Distichlis spicata. Adjoining this saline marsh-land was a belt of 
Swamp Paper-bark, with very little grass or herb plants; and inland from this a sandy belt covered with 
Manna Gum, where Slender Stackhousia, S. viminea, Twiggy Aster, Rough Fireweed and Variable Ground- 
sel were blooming. Two specimens of Tiger Orchid, Diuris sulphurea, were gathered here ... 

H.B. WILLIAMSON 


From The Victorian Naturalist XLIM, pp 244-245, December 7, 1926 
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Flowering of the Sand Lily Corynotheca licrota R.J.F.Hend.: 
observations in Victoria 


Introduction 

This note includes records of the flowering pe- 
riod, flowering time and possible pollinators of 
the Sand Lily Corynotheca licrota in north-west 
Victoria. 


Distribution 

Corynotheca licrota is an indigenous lily found 
in the inland parts of the Northern Territory, 
Queensland, New South Wales, South Austral- 
ia, Western Australia (one record from the far 
east) and Victoria. It also is found in some near- 
coastal areas of South Australia. In Victoria, it 
is restricted to the Sunset Country and Hattah 
Lakes localities in the Murray Mallee Natural 
Region. It is listed as rare on the Advisory List 
of Rare or Threatened Plants in Victoria—2014 
(Department of Environment and Primary In- 
dustries (DEPI) 2014). 
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Habitat and Form 

In Victoria, C licrota grows in deep sand on 
sand dunes. Plants reach a height of about 500 
mm and have a tufted form with narrow, shiny 
strap-like leaves and much branched inflores- 
cences (Fig. 1). Flowers are small, short-lived 
and twist in a spiral manner on closing. The 
flower segments are cream coloured with a 
greenish central stripe (Fig. 2). The small pen- 
dulous fruit is pear-shaped and contains black 
seeds (Fig. 2). 


Published information on Flowering 

A wide range of flowering periods is given for 
this species in state and regional floras e.g. Sep- 
tember to November in the Flora of Victoria 
(Conran 1994) and Flora of South Australia 
(Jessop 1986), winter and summer in Flora of 
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Fig. 2. Corynotheca licrota: flower and fruit, Hattah 
Kulkyne National Park, December 2005. 


New South Wales (McCune and Hardin 1993), 
spring in Plants of Western New South Wales 
(Cunningham ef al. 1981) and January, Febru- 
ary, April, August, September, October and No- 
vember in Flora NT Northern Territory Flora 
Online (Northern Territory Herbarium 2013). 
One publication (Urban 1990) claims the 
species has a brief flowering period, and the 
late Howard Browne, a knowledgeable and 
well respected field naturalist from Red Cliffs, 
believed this species flowered briefly late in the 
year (pers. comm.). None of the publications I 
consulted provided information about the time 
of day when flowers open. 


Observations 

There are several populations of C. licrota scat- 
tered through Hattah Kulkyne National Park. I 
know of three populations, which grow in deep 
sand between Lake Hattah and Lake Mourn- 
pall. I visited these populations in January 1994, 
April 1994 and December 2005, hoping to find 
flowering plants. On each occasion, plants were 
checked at different times throughout the day, 
including early morning but, although buds 
and finished flowers were observed, open flow- 
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ers were not seen until 8 December 2005. On 
that day I visited two populations several times 
but was unable to locate the third population 
until late in the afternoon. While examining 
the plants in this population the flowers began 
opening, from about 5:45 pm onwards. Numer- 
ous small, unidentified native bees were milling 
around these plants, apparently aware that the 
buds were ready to open. They then visited the 
open flowers. The bees may be a pollinator, at 
least at this site. Similar observations were made 
at about the same time the next day, but no 
observations were made after dark so it is not 
known when the flowers close. 


Conclusion 

Based on observations of C. licrota at Hattah 
Kulkyne National Park in January 1994, April 
1994 and December 2005, it seems this spe- 
cies is capable of flowering over an extended 
period during the warmer months of the year. 
The presence of numerous buds and fruit at dif- 
ferent stages of development on each occasion 
reinforces this view. In common with other 
plants from the Mallee region, flowering may 
be somewhat erratic, being dependent on the 
timing and amount of rainfall and available soil 
moisture. To my knowledge there are no previ- 
ously published records of the unusual time of 
day during which flowers open. 
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Australian Natural History Medallion 2017 
Dr Paul Adam AM 


The 2017 Natural History Medallion has been 
awarded to Dr Paul Adam for his contribution 
to ecological science. Paul was nominated by 
the Linnzean Society of New South Wales. 

Paul's contribution to the study and conserva- 
tion of natural history has been wide-ranging, 
and extends over a considerable period. His 
extensive expertise is based on fieldwork and 
observation, and on the wealth of knowledge of 
generations of natural historians. His published 
work is extensive and his preparedness to share 
his knowledge is well known. In May 2007 Dr 
Adam was made an honorary Member of the 
Order of Australia, for service to science, biodi- 
versity conservation and education. 

Paul had the good fortune to be born in Lan- 
caster in north-west England, a region of great 
environmental diversity with a strong natural 
history tradition. At the time he was leaving 
school the UK government was gravely con- 
cerned about the possibility of the country 
running out of water, and commenced studies 
on proposals to build barrages across a num- 
ber of major estuaries. For what would now 
be called a gap year he was employed as a sci- 
entific assistant in the team investigating the 
Morecambe Bay barrage proposal. This was a 
period of intense immersion (sometimes lit- 
erally) in saltmarsh ecology—in a macro tidal 
estuarine system where at low tide the sea was 
many kilometres from the edge of the marshes. 
This period gave him the determination to be a 
botanist, and developed a continuing interest in 
saltmarshes. 

Paul's period at Cambridge extended through 
undergraduate, postgraduate and post-doctoral 
and provided opportunities to learn from some 
of the world’s leading botanists, ecologists 
and natural historians as well as for fieldwork 
around Britain and Europe (in days before 
there was much consideration of OH&S). 

Paul came to the University of New South 
Wales in 1979—to be plunged immediately 
into field teaching in what was a strange and 
wonderful new environment. One of the first 
natural history (sensu lato) groups he joined 
was the Australian Littoral Society (NSW divi- 
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sion), which soon after became the Coast and 
Wetland Society. This group conducted surveys 
of sites on the New South Wales coast, which 
presented opportunities to make contact with 
others interested in the coast and also to get 
to grips with the biota and its features. At the 
time there was a major change in the State's 
planning law with the introduction of the Envi- 
ronmental Planning and Assessment Act and, 
in parallel, the formation of the Land and En- 
vironment Court. This provided new avenues 
for concerned citizens to be involved with the 
planning process through submissions, but 
also provided mechanisms for being involved 
in environmental litigation. In this way Paul ap- 
peared as an expert witness on a pro bono basis 
for a number of environmental groups in the 
Court, and also assisted with submissions and 
appearances at Commissions of Inquiry. 

He continued to investigate saltmarshes, with 
the added complication of mangroves; but his 
new school had a tradition of field courses in 
rainforest, which he was expected to continue. 
He also discovered the riches of coastal heath- 
land and carried out a survey of heaths on 
headlands along the New South Wales coast. 
He became involved with the New South Wales 
government, as a member of park advisory 
committees, as part of the team establishing 
policy for the protection of coastal wetlands 
and writing the nomination of New South 
Wales rainforests for listing on the World Her- 
itage list—the first serial listing of national 
parks in the world. This interest in rainforests 
subsequently led to a successful collaboration 
with Geoff Williams, studying pollination ecol- 
ogy in subtropical rainforest. 

For nine years, beginning in 1996 Paul was, 
firstly, deputy chair and then chair of the New 
South Wales Scientific Committee, the body 
that determines which species, populations and 
communities were to be listed as threatened 
under State legislation. In addition, for a decade 
Paul sat on the Nature Conservation Council of 
NSW (NCC), which is the peak organisation 
providing a forum for debate and advocacy 
for conservation as well as the development of 
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policy proposals. The NCC also acts as a point 
of contact between the government and envi- 
ronmental groups. Paul was also a member of 
the Nature Conservation Council (NCC) of 
NSW for a number of years and co-ordinated a 
NCC project funded by a National Estate grant 
program for the identification and mapping of 
Sydney wetlands. 

Soon after arriving in Sydney, Paul also be- 
came active in the National Trust (New South 
Wales) and served on the coastal conservation, 
landscape, and bush management committees 
for a number of years. The National Trust in 
New South Wales was a pioneer in bush man- 
agement, particularly in urban areas, a field in 
which it is still active. 

Since 2007 Paul has been an acting commis- 
sioner of the Land and Environment Court of 


New South Wales. Prior to his appointment as 
Commissioner, he gave many years of active 
service to the National Trust, particularly in the 
areas of landscape and urban bushland conser- 
vation, Many of the Trust’s policy statements in 
these areas are legacies of Paul’s commitment. 

The Medallion was presented to Dr Paul 
Adam by the President of the Royal Society 
of Victoria, David Zerman, on 13 November 
2017. 


Maxwell Campbell 
c/- FNCV 
PO Box 13 
Blackburn, Victoria 3130 


Australian Natural History Medallion Trust Fund 


Since February 2017 donations to the Trust Fund have been gratefully received from the following: 


$ 
L Perkins 100 
Margaret Llewellyn 36 
J Reid 18 
Jenny Talbot 15 
Julia Davis 10 


$ 
Helen Aston 100 
Murray Littlejohn 50 
Gary Presland 16 
Helen Poppins 30 
Peter Fagg 30 


If you would like to contribute to this fund, which supports the Australian Natural History Me- 
dallion, donations should be sent to; The Treasurer, Field Naturalists Club of Victoria, PO Box 
13, Blackburn, Victoria 3130. Cheques should be made payable to the ‘Australian Natural History 


Medallion Trust Fund. 


The medallion is awarded annually to a person who is considered to have made the most signifi- 
cant contribution to the understanding of Australian natural history in the last ten years. 
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Maxwell Campbell 
Secretary, ANHM Committee 


The Victorian Naturalist 


Book Review 


Australasian Eagles and Eagle-like Birds 


by Stephen Debus 


Publisher: CSIRO Publishing Clayton, Victoria, 2017. 192 pages, paperback, 
ISBN 9781486306923. RRP $49.95 


The cover is eye-catching and tells us this book 
is about eagles. 

In the preface, Debus describes how he ini- 
tially set out to write a popular-scientific mono- 
graph on the Wedge-tailed Eagle to boost the 
bird’s world profile. He then decided to include 
the Little Eagle and the White-bellied Sea-Eagle 
and further diluted the concept with the addi- 
tion of other ‘eagle-like birds. He also added 
such birds from Melanesia, but his reasoning for 
that is not explained until the introduction. The 
finalised format aims to collate knowledge on 
these species since the publication of the Hand- 
book of Australian, New Zealand and Antarctic 
Birds (HANZAB) and similar works on Mela- 
nesian eagles. This information is based mostly 
on results published in scientific papers. 

The ten species covered are: White-bellied 
Sea-Eagle Haliaeetus leucogaster, Wedge-tailed 
Eagle Aquila audax, Little Eagle Hieraaetus 
morphnoides, Black-breasted Buzzard Hamiro- 
stra melanosternon, Square-tailed Kite Lophoic- 
tinia isura, Red Goshawk Erythrotriorchis radia- 
tus, Sandford’s Sea-Eagle Haliaeetus sandfordi, 
Harpy Eagle Harpyopsis novaeguineae, Gurney's 
Eagle Hieraaetus gurneyi and Pygmy Eagle Hi- 
eraaetus weiskei. There is a chapter on each with 
subdivisions similar to those used in HANZAB. 

The presentation of the new information on 
the species would have been much more useful 
if there were more comprehensive discussions 
on the value and significance of recent findings. 
This would apply especially for the Melanesian 
species, as many readers will not have copies of 
the previous literature cited. For example, the 
section on the habitats of the White-bellied 
Sea-Eagle (p. 4), the first species tackled, is not 
much more than a list of findings with source 
references. There is no discussion as to why the 
bird uses these habitats or how these findings 
compare with those in HANZAB. Then, in the 
final species section, measurements of the Red 
Goshawk (p. 133) are merely described as one 
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series of measurements comparable to those in 
HANZAB. Some topic sections have more elu- 
cidating descriptions, however, most of the text 
between these two points reads as a dry list of 
information from the last 25 years. Surely brief 
synopses would have been more useful even 
to readers with access to the original sources. 
There are commentary sections at the end of 
some species chapters, although these are very 
selective. 

Only four species have a conclusive commen- 
tary, yet this is where the author could have 
lifted the book by interpreting the information 
listed and describing how it has added to our 
understanding of raptor ecology. The commen- 
taries on the White-bellied Sea-Eagle and the 
Red Goshawk are very brief, and much of that 
on the Wedge-tailed Eagle is taken up with the 
old debate on them killing lambs. The one com- 
mentary that jars is the two-page tirade on the 
status of the Little Eagle, especially in the Aus- 
tralian Capital Territory. The large space given 
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to this species might be expected as Debus has 
studied them personally and has authored pa- 
pers on their breeding ecology. However, many 
of the arguments here are based on untested hy- 
potheses or unrefereed reports. Now that these 
points have been published here, they might be 
repeated and construed as proven. Like some of 
the more reasoned questions and suggestions 
in the epilogue, rather than reiterate opinions, 
it would have been more appropriate to restrict 
debate to the results of rigorous studies, and 
suggest what other research is required to ex- 
amine how Little Eagles are faring. 

The bibliography is comprehensive and very 
helpful. It will be a good starting point, espe- 
cially for research into some of the less known 
species in the book, although a little thought 
on the house-style of the main text could have 
improved this experience for the reader, The 
frequent and dense bracketing of references 
makes it difficult to read and reduces the im- 
pact of any point. The use of a numbered refer- 
ence system would have helped words flow. 

Even the support of some good photography, 
especially that by David Whelan, does not alle- 


viate the dryness. Many of the images inside are 
too small, crowded ‘into the role of illustrating 
points in an old-fashioned style. With today’s 
graphics, people expect to be visually punched 
by a picture of grappling eagles, not to have to 
peer into the page to see details. Better use of 
images could have helped lift this book out of 
the ordinary. 

Debus laments how Australian literature lacks 
the like of evocative works on eagles, such as 
those by Leslie Brown, Valerie Gargett and Jeff 
Watson, which between them have inspired 
and enlightened eagle enthusiasts worldwide. 
Sadly this book, which was originally conceived 
to fill such a niche, is not that league. Nor is it 
the comprehensive synthesis I would expect 
of a monograph. As a book on eagles, this is a 
handy quick link to recently published infor- 
mation, but the author has missed a chance to 
attract much needed research recruits to the 
field of raptor ecology. It fails to grab. 


Stuart Rae 

Research School of Biology 

The Australian National University 
Acton, ACT 2601 


Cranes, Herons & Storks of Australia 


by David Hollands 


Publisher: Blooming Books Pty Ltd, Hawthorn, Victoria, 2016. 304 pages. 
Hardcover. ISBN 97809922900016. RRP $59.95 


David Hollands is a medical doctor by profes- 
sion but his passion for birds and bird photog- 
raphy, already well-developed before arriving 
in Australia in 1961, led him to publish his first 
book, Eagles, Hawks and Falcons of Australia, in 
1984. A number of other books followed over 
the years, with Cranes, Herons & Storks of Aus- 
tralia being his latest. The book discusses the 
two species of crane, fourteen species of heron 
and one species of stork commonly occurring 
in Australia. A full chapter is dedicated to each 
species. There is also a section on overseas spe- 
cies of herons and storks and a field guide-like 
section for the Australian species described. 
The book is well illustrated with Hollands’ 
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photos. Most photographs are very good with 
a few stunning photos being included in most 
chapters. 

This book is not meant to be a field guide or 
a traditional bird book, but is more a journey 
in Hollands’ birdlife photography adventures. 
Hollands’ accounts of his adventures make for 
good reading. For example, he hilariously ex- 
plains the difficulties of raising a 5 m hide in the 
middle of a dam in 2 m of water to take pho- 
tos of a White-necked Heron nest, and he jests 
about his encounter with a large crocodile while 
searching for a Great-billed Heron. Some in- 
teresting titbits on the breeding biology of the 
different species are also provided. Hollands 
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describes the nesting habits of each species. For 
example, he describes paternal care in Austral- 
ian Bitterns and also reports how male Black- 
necked Storks regurgitate water on their eggs 
and chicks to prevent them from overheating. 
A thoughtful addition to the book, which will 
help the reader, is a map that indicates locations 
of sites mentioned in the text. 

Hollands has travelled around the world to 
capture photos of birds, including herons and 
storks. He therefore includes in his book a pho- 
to gallery of those species, but does not provide 
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any anecdotes or stories associated with those 
photos as he does with his photos of Australian 
species. Whilst the photos are excellent and it 
is interesting to see related species from other 
countries, the different format (i.e. without ac- 
companying text) and the mismatch with the 
subject of the book (i.e. non-Australian spe- 
cies) makes this chapter a bit odd and is sugges- 
tive of an afterthought addition. Nonetheless, 
the photos make for excellent viewing. 

The field guide-like section at the end seems a 
bit out of place. If you need a field guide, there 
are a number of good ones on the market; this 
book is not intended to be one, even for cranes, 
herons and storks. If the number of pages 
needed to be increased, I would have included 
more photographs. 

Overall, the charm of this book rests more 
with the engaging way in which David Hol- 
lands narrates his adventures than in its useful- 
ness for identifying herons seen in the field. It 
is very much targeted at birdwatchers rather 
than ornithologists. It is a very interesting read 
and includes nice photos and thus makes a 
good coffee table book. 


Patrick-Jean Guay 

(email: patrick.guay@deakin.edu.au) 
Deakin Centre for Integrative Ecology 
School of Life and Environmental Sciences 
Deakin University 

221 Burwood Highway 

Burwood, Victoria 3125 


Australia’s Dangerous Snakes: Identification, 
Biology and Envenoming 


by Peter Mirtschin, Arne R Rasmussen and Scott A Weinstein 


Publisher: CSIRO Publishing, Clayton South, Victoria, 2017. 432 pages, colour photographs, illustra- 
tions, maps, hardback (and eBook). ISBN: 9780643106734. RRP $120.00 


Australian snakes conjure up fear and fasci- 
nation in the general public. They are widely 
portrayed as killers by the media that feed on, 
if not exacerbate, that fear. This book not only 
gives the reader detailed information about 
the features and biology of dangerous snakes, 
but also provides much more. It addresses, in 
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a systematic way, the real danger that snakes 
present. The book also provides an insight into 
conservation and the threatening processes 
snakes are subjected to, while in many cases 
providing suggestions on how these threats can 
be tempered. 
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The chapter on identification is well thought 
out, with a nice introduction on the use of keys 
while also showing diagrams of the various 
characters that are used to determine differenc- 
es between species. The keys are relatively easy 
to use; however, rather than having all terrestri- 
al species in a single key, I believe it would have 
been easier to follow the conventional method 
of stepping down via family-genus-species. 

The individual species accounts are com- 
prehensive, giving descriptions, distributions, 
biology, conservation status and information 
about venom. The taxonomy and nomenclature 
adopted in this work differ in some respects 
from those in other recent publications, but this 
does not detract from the book itself. 

There is an informative chapter on venom 
and antivenom. This chapter covers such top- 
ics as: venom components and function, venom 
extraction and storage, venomous snake hus- 
bandry, and stress minimisation. It also covers 
antivenom production and pharmacotherapeu- 
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tics, which provide some insight into this emer- 
gent field of bioprospecting. 

The comprehensive chapter on snake bite 
and envenomation provides detailed informa- 
tion on pre-treatment, first aid, hospital treat- 
ment and antivenom therapy as well as post- 
treatment effects. In addition, the book gives 
genus-specific considerations for treatment. 
Case histories give the reader some insight into 
previously recorded envenomations. 

The final chapter, covering snakes and people, 
provides excellent thought-provoking ideas 
regarding snake relocation and its inherent 
problems. It also looks at snake bite risk mini- 
misation and dispels myths regarding snake 
behaviour. 

The appendix on the pioneers of venom pro- 
duction and antivenom in Australia provides 
interesting insights into how Australians have 
dealt with snake bite historically. The stories 
of the truly heroic pioneers who risked and, in 
some cases, gave their lives so that others could 
survive are awe-inspiring. 

Throughout the book, beautiful colour im- 
ages enhance what is already an excellent pub- 
lication by illustrating key points and, in many 
cases, providing the reader with multiple im- 
ages of the species described. 

The use of tables throughout the book pro- 
vides the reader with easy access to pertinent 
information. The figures and flow charts give 
the reader a clear understanding of the char- 
acters and systems described in the text. The 
contents, references, glossary and index are 
comprehensive and useful. 

Australias Dangerous Snakes is a well writ- 
ten, valuable addition to the library for anyone 
working with venomous snakes. It provides a 
lot of new information, is well laid out and is an 
up-to-date summary of Australian dangerous 
snakes. 


Scott Eipper 

Nature for You 

PO Box 529 

Marsden, Queensland 4132 


The Victorian Naturalist 


Book Review 


A Guide to Stag Beetles of Australia 


by George Hangay and Roger de Keyzer 


Publisher: CSIRO Publishing, Clayton South, Victoria, 2017. 245 pages, soft cover. 
ISBN 978 1486302086. $40.95 : 


Naturalists will welcome this book, the first 
comprehensive guide to all 93 species of Aus- 
tralian Lucanidae. Personally, I find books 
which are limited to common or distinctive 
species—no matter how attractive—to be quite 
frustrating. The principal aim of most natural- 
ists is to identify their finds and this book is in- 
valuable for that purpose. 

The authors’ lifetime passion for beetles is 
evident. They have both collected widely in the 
field and have researched their subject, consult- 
ed other experts and visited collections, both 
private and public, to ensure their information 
is correct and up to date. 

Both the male and female of each species are 
illustrated with excellent photographs by Paul 
Zborowski, and details are given by Hangay 
and de Keyzer of each beetle’s known morphol- 
ogy, habitat, ecology and distribution. 

For newcomers to the field there is a glossary 
of terms, diagrams of important taxonomic 
features, and discussion of classification, ento- 
mological language and stag beetle evolution. 
There is also information on collection, hus- 
bandry, breeding, preservation and storage of 
these beetles. For the avid coleopterist there is 
a checklist of species, a list of references and an 
index. 

Unfortunately, but understandably, there 
is no key, so identification means trawling 
through the photographs until you find one 
that fits. 1 would have liked to see distribution 
maps, but some of the localities cited are quite 
specific and this information would have been 
lost unless also written as text. Such an inclu- 
sion would have added to the number of pages 
and, for a book that is to be taken into the field, 
size is a significant factor. Perhaps distribution 
maps would be more relevant to an electronic 
version? 
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GEORGE HANGAY AND ROGER DE KEYZER 


The soft cover edition is a quality production, 
with glossy pages and excellent colour rendi- 
tion. It is good value for the price. 

Collating information for such a compre- 
hensive coverage of all the known species is no 
mean feat and it will be much appreciated by all 
beetle enthusiasts. This book is a must-have for 
them. 


Margaret Humphre 
Lot 6, Victor Place 
Kuranda, Q 4881 
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